Objective. Triple-negative breast cancer (TNBC) accounts for 15-25% of breast cancers. It is increasingly recognized that TNBC is a motley disease. TNBC and basal-like (BL) subtype are different molecular classes of breast cancer with a high degree of overlap. However, a smaller fraction lacks the expression of basal markers in spite of being TNBC and is called non-basal-like (NBL). e aim of this study is to assess the clinicopathological features in TNBC and compare its BL and NBL subtypes. Material and Methods. A total of 200 subjects fulfilling the inclusion criteria of study were identified from the electronic medical records of institution. e tumor sections of subjects were immunohistochemically stained for basal markers, namely, 34βE12, c-Kit, and EGFR, in order to differentiate between BL and NBL subtypes. Comprehensive data were assembled from subjects' clinical records. e features of TNBC and their associations with the two subtypes were assessed using statistical analyses. Results. TNBC constituted 22% of all breast cancers. e family history of cancer was observed to be significantly associated with stage (p � 0.013). e proportions of BL and NBL subtypes were equal. Of all parameters compared between two subtypes, only lymphovascular invasion was found to have statistically significant difference (p � 0.019).
Introduction
Invasive breast carcinoma is the most commonly diagnosed cancer and the leading cause of cancer death among females worldwide [1] . Breast cancer is the topmost malignancy among Indian females with an annual incidence rate of 24.7 per million women [2] . It accounts for 15.46% of all cancers and 12.11% of cancer deaths in Indian population [2] .
Breast cancer is a heterogeneous disease which is subdivided into many different entities, each having own clinical features and prognostic outcomes. Triple-negative breast cancer (TNBC) is clinically defined by the lack of expression of estrogen receptor (ER), progesterone receptor (PR), and lack of overexpression/amplification of human epidermal growth factor receptor-2 (HER2) proteins or HER2 gene copies. It accounts for 15-25% of newly diagnosed breast cancer cases [3] . It is widely considered to have aggressive clinical behavior, poor patient survival, and lack of targeted therapeutic option.
is subgroup is one of the most challenging groups of breast cancers to treat. TNBC contributes to a large proportion of breast cancer deaths despite its small proportion among all breast cancers. Prevalence of TNBC in India is considerably higher compared with Western populations [4, 5] . e recent literature reports an exceptionally high frequency of TNBC (73.9%) in Indian premenopausal women below 35 years of age, in the prime of their reproductive life [6] .
It is increasingly recognized that TNBC is a motley disease. e molecular subtypes include two basal-like (BL1 and BL2), an immunomodulatory, a mesenchymal, a mesenchymal stem-like, and a luminal androgen receptor subtypes [7] . TNBC and basal-like breast cancer (BLBC) are different molecular classes of breast cancer with a high degree of overlap. e majority of TNBC shows the expression of basal markers and many accept TNBC as BLBC. However, a smaller fraction lacks the expression of basal markers in spite of being TNBC and is called non-basal-like (NBL). e existing literature consistently indicates that basal-like (BL) subtype of TNBC shows a more aggressive behavior with poor prognosis. ere is the scarcity of reliable data in the Indian setting and the aim of this study is to bridge this gap. More specifically, the aim of this study is to assess the clinicopathological parameters in TNBCs and compare these characteristics along with treatment outcome between BL and NBL subtypes of TNBC. In our preliminary study, a small group of TNBC was studied [8] . However; the current study includes a larger sample size and may be able to portray the clinical behaviors of BL and NBL subtypes of TNBC better.
Materials and Methods

Case Selection.
e study was granted ethical approval by the Institutional Review Board. e medical records of total 3061 patients registered during January 2012 to May 2014 were screened. A number of 1579 cases who underwent complete biomarker testing (ER, PR, and HER2 overexpression/amplification) were studied of which 347 cases were found to be TNBC. A total of 200 subjects befitting the inclusion criteria of study were selected for the study. e patient selection criteria included the cases of TNBC having adequate material (blocks and clinical records) and treatment received at our institution. e detailed data regarding patients' clinical history, tumor characteristics, therapy, and recurrence, and so on were assembled from their clinical records as per the proforma of study. e entire group of patients was followed up periodically until October 2018. e follow-up information was gathered either by reviewing patients' clinical charts or through the telephonic interview.
Immunohistochemistry.
e immunostaining was performed using formalin-fixed paraffin-embedded tissue sections. e sections were immunohistochemically stained for ER, PR, HER2, high molecular weight cytokeratins (HMWCKs), c-Kit, and EGFR (Table 1) according to the protocols provided by the manufacturer on automated immunostainer Ventana Benchmark XT (Roche/Ventana, Tucson, AZ, USA). e staining was done using 4 μm sections. e heat induced antigen retrieval was done using CC1 at pH 8.4. Multimer-based strategy was used for labeling with ultraView detection kit. e staining of ER and PR was interpreted manually in accordance with Allred scoring and was considered positive only when >1% of tumor cells confirmed nuclear staining. HER2 immunohistochemical analysis was performed using the pathway FDA-approved test kit according to the manufacturer's instructions. e results were interpreted manually in accordance with the American Society of Clinical Oncology (ASCO)/College of American Pathologists (CAP) guidelines 2007 and subsequently from October 2013 in accordance with 2013 guidelines [9, 10] . e tumors with score 2+ were reassessed for amplification by fluorescence in situ hybridization and were labeled positive in accordance with the ASCO/CAP guidelines (2007 and 2013) as mentioned ibid [9, 10] . e algorithm used for separating BL and NBL subtypes ( Figure 1 ) has been adopted from Nielson et al. [11] and the same was followed in our preliminary study [8] . e IHC for 34βE12 was performed first to identify the expression of basal markers and the presence of HMWCKs (CK5, 6, 10, and 14) was confirmed. e pattern of cytoplasmic stain was considered as positive staining ( Figure 2 ). e IHC for c-Kit (CD117) was carried out after getting positive staining result for 34βE12. e presence of cytoplasmic staining along with membranous staining was regarded as positive staining for c-Kit ( Figure 2 ). Further, IHC for EGFR was performed to assure the expression on basal markers in only those cases in which tumor cells reveal positive staining for 34βE12 and negative staining for c-Kit. e presence of cytoplasmic staining along with membranous staining was considered as positive staining for EGFR ( Figure 2 ). In conclusion, the TNBC cases show staining patterns either 34βE12+/c-Kit + or 34βE12+/ c-Kit-/EGFR+ were categorized as BL and the rest as NBL ( Figure 1 ). To observe if the correct staining procedure was followed, a positive control from the tissue known to contain the antigen under examination was kept on each slide.
Statistical Analysis.
e statistical analyses were performed using IBM SPSS software (Version 23, SPSS Inc, Chicago, IL, USA). e qualitative data were presented in frequencies/proportions and quantitative data were presented by the mean (standard deviation [SD]) or median (range). e subjects with missing information were excluded from the analysis. To calculate the statistical significance, Pearson Chi-square and Fisher's exact tests were applied for categorical variables; however, independentsamples t-test was used for the analysis of continuous versus categorical variable. e overall survival (OS) was calculated as the duration between the date of diagnosis and date of last contact/death. e disease-free survival (DFS) was measured from the date of surgery until date of relapse/progression of disease/last contact. In nonoperated cases, the DFS was calculated from the date of chemotherapy (CT) completion to the date of relapse/progression of disease/last contact. e log-rank test was applied to compare Kaplan-Meier curves for survival analysis.
Results
A total of 200 cases were selected for this prospective study. Of all registered cases to the institute during the mentioned period, approximately half of the proportion (51.6%) had undergone testing for ER, PR, and HER2. Of all tested, 22% (347/1579) cases were TNBC. Table 2 summarizes the  background data including clinical and pathological features   2 Journal of Oncology of these cases. e mean (SD) and median (range) ages of our study population were 49.7 (11.9) and 48.5 (59) years, respectively. e most common age at menarche was between 12-15 years and age at first childbirth was between 21 and 25 years. e most common duration of noticing the lump first time and seeking medical advice was 1-6 months (44.5%). While a good proportion of women sought for medical advice within a month (35.8%), a few delayed it for more than 6 or 12 months (19.7%). e family history of breast/ovarian cancer was positive in around 13% (19/149) cases.
Clinical stage II was predominant in our study cohort and was followed by stages III, I, and IV ( Table 2 ). e most common tumor size was between 2-3 cm (34%) followed by 3-4 cm (28%). Among 23 cases with T4 stage, peau d'orange was found in 15 (65.2%) cases; however, inflammation/ dimpling/fungating mass was present in 4 (17.4%) cases and the rest (17.4%) had no skin changes. A total of 189 (94.5%) e clinical and pathological parameters were compared to assess the difference between two groups (Table 3) . Of all parameters, only LVI was found to have a statistically significant difference (p � 0.019) between the two phenotypes of TNBC and was associated with NBL subtype (Table 3 ). e family history of cancer was also evaluated to find the association with clinicopathological factors (Table 4 ). Early stage was found to be significantly associated with the positive family history of cancer (p � 0.013). e time interval from the first symptom to diagnosis was significantly related to stage group (p < 0.001) and the vital status (p � 0.022) as revealed in Table 5 . e mean and median follow-up durations in our group population were 51 and 58 months, respectively. e mean DFS of the entire study cohort was 48 months. e recurrence occurred in 16% (32) of the cases. Both subgroups of TNBC showed an equal number of relapses. At 6.5 years, the DFS of BL group was 62% and that of NBL was 78% ( Figure 3 ). e average OS of entire group was found to be 51 (Figure 3 ). e analyses were done to find out the difference in survivals (OS and DFS) between BL and NBL biological subtypes. ere was no statistically significant difference between OS and DFS of the two subgroups despite having inferior survivals in BL cluster.
Discussion
ere is a paucity of Indian literature on BL subtype of TNBC which necessitates studying this group due to its aggressive clinical course and grim outcomes. We found 22% of total breast cancer cases as TNBC which has a similar incidence to that reported in some Indian studies [12, 13] . However, many Indian studies have reported higher TNBC prevalence such as 39.8% and 43.5% [5, 14] . akur et al. [15] 
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have suggested that India ranks the top in the world in incidence and prevalence of TNBC. Our study includes 200 cases of TNBC with a mean age of 49.7 years. is may be considered as younger age and is comparable to other Indian studies [4, 6] . In contrast to this, older age at diagnosis was observed in Western studies [16, 17] . is shows that TNBC is affecting young Indian population [18] and most probably reflects the general tendency of breast cancers occurring a decade earlier. Despite being at a young age, the majority of patients considered in this study were postmenopausal. is is in consistent with the findings that the average age of menopause of an Indian woman is much less (46.2 years) than their Western counterparts (51 years) [18] . In addition, it may be due to some other biological differences between both populations which are unknown as yet.
Clinically, stage II disease is followed by III, I, and IV which is in accordance with previous findings [8] . Also, this is related to a large proportion of cases that underwent surgery in our study group which was considered the primary treatment for breast cancer during the analyzed period. But according to the recent guidelines, a neoadjuvant approach should be preferred in subtypes highly sensitive to chemotherapy such as triple-negative breast cancer [19] . e proportion of family history of any cancer in our study was in accordance with that by Mori et al., 2018 [20] . Similarly, the family history of breast/ovarian cancer was comparable with a Pakistani study [21] . e family histories of any cancer and breast/ovarian cancer were significantly associated with early stages (I and II) of TNBC which reflects the awareness about the disease in family members/relatives of cancer patients and their promptness in reporting to a clinic for examination and medical advice. e proportions of BL (50.5%) and NBL (49.5%) were approximately equal in this study group which is in congruence to the findings [17] . By and large, others have reported a higher proportion of BL compared to NBL [22, 23] .
is may indicate the uniqueness of TNBC in Indian women. Also, it reveals that the terms TNBC and BLBC are not synonyms [23, 24] . In the present study, except for LVI, no statistically significant association could be seen between clinicopathological and TNBC subtypes. Surprisingly, the presence of LVI was significantly associated with NBL cluster [25] . It reveals that NBL may not be a less aggressive phenotype than BL. e longer time interval from the first symptom to diagnosis was significantly related to the advance stage, large tumor size, and high frequency of mortality [26, 27] . It shows that the diagnostic delay is a significant problem and there is a need to improve breast cancer awareness among the population.
At a median follow-up of 58 months, the recurrence occurred in 16% cases with the lung being the most common site followed by the brain [28, 29] . e rarity of local recurrence and high rates of distant recurrence in our study suggest that TNBC has a propensity to develop visceral metastasis during the course of disease [30, 31] . At 6.5 years, the DFS of BL and NBL group was 62% and 78%, respectively, without any significant difference. ough the number of cases having disease recurrence was equal in both subgroups, still the DFS in BL group was lower than that in NBL. e OS in the BL group was inferior compared to the NBL cluster, but the difference was not statistically significant.
ough not many studies have been undertaken in India on this subject, ours is the first research study that compares the clinicopathological profiles and survival outcomes between BL and NBL subtypes in a large sample of TNBC. It may contribute to untangling of the mystery of TNBC in the Indian population.
e potential weakness of our study is unavoidable selection biases for the sake of tumor tissue. However, it doesn't affect the staging statistics much, as previous studies from our institution have also reported stage II as the predominant stage in breast cancer cases [8] .
Conclusion
In conclusion, TNBC may affect one in four women with breast cancer. Both BL and NBL subtypes occur in equal proportions. TNBC and basalness are not synonyms. LVI is the only parameter that significantly differentiates BL form NBL subtype.
ough both TNBC subgroups are prognostically similar, BL subtype shows a trend towards slightly shorter DFS and OS compared to NBL. Further research to unravel the molecular heterogeneity of TNBC for the development of targeted therapies is warranted.
Data Availability
e data used to support the outcomes of the study are already incorporated in the article. Supplementary data may be made available upon request to the corresponding author as it is not being shared publicly in order to preserve the anonymity of our patients. 
Journal of Oncology 7
Conflicts of Interest e authors have no conflicts of interest pertinent to this work.
